; H 2 -isoph = isophthalic acid) has been synthesized and structurally characterized. Complex 1 exhibits a geometrically symmetric core with a {4/6} coordination number set. The coordination environment around the Ni(1) ion is a distorted octahedron, while the geometry around the four-coordinate Ni(2) is depicted as square planar in 1D hydrogen-bonded infinite chain. The compound crystallizes in the triclinic system P-1 with a = 8.602 (2) 
Introduction
There has been considerable interest in macrocycles with C-alkyl groups on a polyaza macrocyclic ring and their metal complexes because of their structural and chemical properties, which are often
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quite different from those of the corresponding unalkylated macrocyclic ligands [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . The application of polyaza macrocycle precursors in the synthesis of transition metal(II) macrocyclic complexes, stems mainly from their use as models for protein-metal binding sites in biological systems [19] , and as selective complexing agents for metal ions [20] . The structures and chemical properties of such complexes are affected by various factors, such as C-alkyl groups in the macrocycle and the type and synthetic differences between the axial ligands. For example, the compounds [Ni(cyclam)(NCO)(H 2 O)](ClO 4 ) (cyclam = 1,4,8,11-tetraazacyclotetradecane) [8] and [Ni(dttd)(NCO) 2 ] (dttd = 3,14-dimethyl-2,6,13,17-tetraazatricyclo[14,4,0 1.18 ,0 7.12 ]docosane) [9] exhibit a distorted octahedral geometry, in which the nickel(II) ion is coordinated by four secondary amines and two nitrogen atoms of the isocynate ligand. However, the complex [Ni(Me 4 cyclam)(NCO)](ClO 4 ) (Me 4 cyclam = 1,4,8,11-tetramethyl-1,4,8,11-tetraazacyclotetradecane) [8] reveals a distorted square pyramidal geometry, which may be due to the steric constraints of the Me 4 cyclam ligand. On the other hand, the octahedral compound [Ni(L)(OCN) 1.5 (ClO 4 ) 0.5 ] (L = C-meso -5,5,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane) [8] presents the peculiarity of the cyanato coordination mode instead of the habitual isocyanate mode. In contrast, the compound [{Ni(L1)}2(μ-OCN) 2 ](ClO 4 ) 2 (L1 = DL-5,5,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane) [10] shows that the cyanate ligand acts as an end-to-end bridge with nickel(II) ions in an NiN 5 O octahedral environment. The same synthetic strategy with the azido group leads end-to-end coordination, giving a one [11] . The different molecular topologies in the complexes may be due to the C-alkyl groups into the macrocycle and different coordination modes of the ligands.
In the present work, we report the preparation and characterization
,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane; H 2 -isoph = isophthalic acid, Figure 1 ). To evaluate the effect of the hexamethyl tetraaza macrocycle and anionic group, we have investigated the X-ray crystal structure, spectroscopic, and electrochemical properties of the complex. 
Description of the Structure
with the atomic numbering scheme is shown in Figure 2 . The selected bond lengths and angles are listed in [18] , which exhibits a 1D coordination polymer with a tetragonally distorted octahedral geometry. This fact may be due to the six methyl groups in the macrocycle, even though the complex 1 has the same axial ligand as the compound {[Ni(dttd)(isoph)]⋅3H 2 O} n . The average Ni(1)-N bond distance of 2.070 Å is typical for those of octahedral nickel(II) complexes with 14-membered tetraaza macrocyclic ligands [6] [7] [8] [9] [10] . The Ni(1)-O distance of 2.056(6) Å is shorter than that observed in the related system ({[Ni(dttd)(tp)]⋅2H 2 O} n [17] : Ni-O = 2.116(3) Å, where tp 2− = terephthalate), which has a tetragonally distorted octahedral geometry. The average Ni(2)-N bond distance of 1.896 Å is in the normal range for square-planar nickel(II) complexes with 14-membered tetraaza macrocycles [11] [12] [13] [14] [15] [16] . The N-Ni-N angles of the six-membered chelate rings are larger than those of the five-membered chelate rings. The intermolecular Ni (1)…Ni (2) 
with the atom-numbering scheme (30% probability ellipsoids shown). The hydrogen atoms other than those participating in hydrogen bonding are omitted for clarity. Symmetry code: (iii) −x, −y+1, −z+1 (iv) −x+1, −y, −z.
Table 1. Selected bond lengths (Å) and angles (°).

Bond lengths and angles
Bond lengths
122.6(9)
Symmetry codes: i x−1, y, z;
iii −x, −y+1, −z+1; iv −x+1, −y, −z. 
Chemical Properties
The IR spectrum of 1 shows a band at 3148 cm ) indicates that the carboxylate groups are coordinated to the nickel(II) ion only as monodentate ligands [22, 23] . In addition, a sharp band at 3420 cm −1 is associated to the ν(OH) stretching vibration of the water molecule. The UV-Vis spectral data of 1 are listed in Table 3 . The solid reflectance spectrum of 1 is also shown in Figure 4 . The UV spectrum of 1 in the water solution shows an absorption maximum in the region 260 nm attributed to a ligand-metal charge transfer associated with the nitrogen and oxygen donors [23] . As shown in Figure 4 , the solid state electronic spectrum of 1 in the visible region shows three absorption bands at 325(sh), 474, and 696 nm assignable to the (T 2g (F) ) transitions [3, 24] . The transitions at 325 and 696 nm arise from the tetragonal complex while the transition at 474 nm results from the square planar species. However, the visible spectrum of 1 in water solution displays a broad band 458 nm, which has a low-spin d 8 nickel(II) ion in a square-planar environment [Ni(L)](ClO 4 ) 2 (463nm) [5] . This fact can be understood in terms of the decomposition of the hydrogen bonding or the building block in water solution. The electronic spectrum for 1 clearly support the structure determined by the X-ray diffraction study. Cyclic voltammetric data for 1 in 0.10 M TEAP-DMSO solution are given in Table 4 . Cyclic voltammogram of 1 in 0.1 M TEAP-DMSO solution is shown in Figure 5 . The H 2 -isoph ligand is electrochemically active in the range of potential studied. Cyclic voltammetry of H 2 -isoph shows two irreversible one-electron reductions at [5] . This fact may be due to the coordination of the axial isoph 2− ligand, which is in agreement with the crystal structure of 1. The TGA diagram of 1 is shown in Figure 6 . The compound was heated in the temperature range 50-1,000 °C in nitrogen gas. The first weight loss is observed from 30 to 139 °C, which is due to the loss of six water molecules (observed 8.1%, calculated 9.3%). A second weight loss corresponding to the macrocycle (observed 51.8%, calculated 49.1%) is found in the temperature range 382-405 °C. On further heating, 1 lost weight between 405 and 756 °C corresponding to two isophthalate ligands (observed 26.7%, calculated 28.3%). Further weigh loss is not observed in the temperature range 756 to 1000 °C corresponding to the greenish black residue of NiO (observed 13.3%, calculated 12.9%).
Experimental
Materials and Physical Measurements
The chemicals and solvent NiCl 2 ·6H 2 O (99.99%), isophthalic acid (99%), and acetonitrile (99.93%) were purchased from Aldrich (Milwaukee, WI, USA) and used without futher purification. The  C-meso-5,5,7,12,12,14-hexamethyl-1,4,8,11 -tetraazacyclotetradecane ligand (L) was prepared according to literature method [4, 5] . IR spectra were recorded with a Jasco FT/IR-4100 spectrophotometer using KBr pellets. Electrochemical measurements were accomplished with a three electrode potentiostat BAS-100BW system. A 3-mm Pt disk was used as the working electrode. The counter electrode was a coiled Pt wire and an Ag/AgCl electrode was used as a reference electrode. Cyclic voltammetric data were obtained in DMSO solution using 0.10 M tetraethylammonium perchlorate (TEAP) as supporting electrolyte at 20.0 ± 0.1 °C. The solution was degassed with high purity N 2 prior to carrying out the electrochemical measurements. The DSC and TGA were performed under flowing nitrogen at a heating rate of 10 °C mim −1 using a SDT 2960 Thermogravimetric Analyzer. Elemental analyses (C, H, N) were performed on a Perkin-Elmer CHN-2400 analyzer.
Synthesis of [Ni(L)(isoph) 2 ][Ni(L)]⋅8H 2 O (1)
To a methanol solution of (20 mL) of NiCl 2 ·6H 2 O (119 mg, 0.5 mmol) was added L (142 mg, 0.5 mmol) and sodium isophthalate (Na 2 isoph) (105 mg, 0.5 mmol) and the mixture was stirred for 1 hr at room temperature. The solution was filtered and left at room temperature until the violet crystals formed. The product was recrystallized from a hot water/acetonitrile ( 
X-ray Crystallography
Single crystal X-ray diffraction measurement for 1 was carried out on an Enraf-Nonius CAD4 diffractometer using graphite-monochromated Mo-Kα radiation (λ = 0.71073 Å). Intensity data were measured at 293(2) K by ω-2θ technique. Accurate cell parameters and an orientation matrix were determined by the least-squares fit of 25 reflections. The intensity data were corrected for Lorentz and polarization effects. Empirical absorption correction was carried out using ψ-scan [25] . The structure was solved by direct methods and the least-squares refinement of the structure was performed by the SHELXL-97 program [26] . All the non-hydrogen atoms were refinded anisotropically. The hydrogen atoms were placed in calculated positions, allowing them to ride on their parent C and N atoms with U iso (H) = 1.2U eq (C or N). A summary of the data collections and details of the structure refinement is given in Table 5 . 
Conclusions
Complex 1 reveals a geometrically symmetric core with a {4/6} coordination number set. The coordination environment around the Ni(1) ion is a distorted octahedron, while the geometry around the four-coordinate Ni (2) 
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